Characterization and evaluation of a modified PVPA barrier in comparison to Caco-2 cell monolayers for combined dissolution and permeation testing.
Aim of this study was to implement a modified phospholipid vesicle-based permeation assay (PVPA) barrier as alternative to Caco-2 cell monolayers in a combined dissolution and permeation system for testing of solid dosage forms. Commercially available Transwell® inserts were coated with egg phospholipids (Lipoid E 80) and characterized by confocal Raman microscopy. The modified PVPA barrier was then evaluated in permeation studies with solutions of different drugs as well as in combined dissolution and permeation studies utilizing an immediate and an extended release tablet formulation. Raman cross section images demonstrated complete filling of the membrane pores with lipids and the formation of a continuous lipid layer of increasing thickness on top of the membrane during the stepwise coating procedure. Furthermore, it could be shown that this lipid coating remains intact for at least 18h under dynamic flow conditions, significantly exceeding the viability of Caco-2 cell monolayers. Permeability data for both drug solutions as well as for a fast and slow release tablet formulation were in excellent correlation with those data obtained for Caco-2 cell monolayers. Especially under the dynamic flow conditions prevailing in such a setup, the modified PVPA barrier is more robust and easier to handle than epithelial cell monolayers and can be prepared rather easily at a fraction of costs and time. The modified PVPA barrier may therefore represent a valuable alternative to Caco-2 cell monolayers in such context.